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Foreword

This publication is a record of the papers and 

workshops delivered at the Cotsen Textile 

Traces Colloquium, [re]Think Silk, which occurred 

in Washington, D.C., over two days in April 2024. 

The colloquium owes its existence to the imag-

ination of the late Lloyd Cotsen, who amassed 

an extraordinary collection of textile fragments, 

and to the generosity of the late Margit Sperling 

Cotsen, who through the Cotsen Textile Traces 

Study Collection Endowment, entrusted its care 

to The George Washington University and The 

Textile Museum. The Cotsen Textile Traces Study 

Collection is vital to our museum and its commit-

ment to object-based learning. Its continuing and 

active service to textile research and scholar-

ship benefits a global network of textile scholars 

and inspires future generations of students 

and researchers.

In addition to the foundational support of 

the Cotsen trust, this project was made possible 

through another gracious act of philanthropy. 

Generous grant support from the Rubin–Ladd 

Foundation of New York supported the vision 

of our colleague John Vollmer, an accomplished 

scholar and a great friend to our museum. Our 

former Cotsen academic coordinator, Marie-Eve 

Celio-Scheurer, launched the Cotsen Colloquium 

as a global convening and initially worked with 

John Vollmer to host [re]Think Silk. Our current 

academic coordinator, Karthika Audinet, has 

provided dedicated stewardship of the Cotsen 

Textile Traces Study Collection and has been 

especially effective in engaging faculty, students, 

and visiting scholars. She has benefited from 

the support of our curatorial, conservation, 

collection management, advancement, and 

marketing and communications teams. The 

success of the Cotsen Textile Traces Study Center’s 

programming is also due to the efforts of our 

museum education team, consisting of Lori 

Kartchner, Katrina Orsini, and Raneem Atiyeh. 

These dedicated professionals coordinated the 

participation of colloquium speakers from as 

far away as China, Italy, Russia, and across the 

United States, while also managing a virtual 

audience of many hundreds representing fifteen 

countries across five continents.

This audience and those who read these 

words online enable us to fulfill the vision of 

Lloyd and Margit Cotsen and the priorities of 

the Rubin–Ladd Foundation, as well as exercise 

the vast educational potential of our museum 

and university.

 

John Wetenhall, Director

The George Washington University Museum 

and The Textile Museum
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The Bombyx mori silk moth was domesticated from its wild progenitor, Bombyx manda-

rina (Fig.1 and Fig. 2).1 Phylogenetic studies indicate that the silk moth has been the 

subject of significant human-driven selection and spread, which began approximately 

five thousand years BCE.2 Now entirely dependent on human care for feeding and 

reproduction, the B. mori moth (Fig. 3) is unable to survive in nature. It is the sole fully 

domesticated insect.3

1  Sun et al. 2012, 484.	

2  Yang et al. 2014, 185. 	

3  Xiang et al. 2018, 1268.	  

4  Liu 1998, 1-42.	

5  Clare 1910, 1590.	

6  Cappellozza, Saviane, and Toso 2013, 977.	

fig. 1 (opposite) 

Bombyx mori from the 

Laboratory of Sericulture, 

Padua, October 30, 2019. 

Photo by the author.
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Spread of Sericulture
From its point of origin in Asia, the precious 

textile fiber produced by B. mori traveled for 

centuries to Europe via the “Silk Road,” the 

famed network of overland Eurasian trade 

routes.4 Sericulture, or the agricultural practice 

of rearing silk moth larvae, spread to Korea and 

Central Asia with Chinese expansion during the 

second century bce. Sericulture was introduced 

into the Byzantine Empire in the sixth century,5 

and silkworm rearing subsequently spread 

throughout medieval Europe, with Italy and 

France becoming the principal silk-producing 

countries in the region. Additionally, several 

local silkworm strains (Fig. 4) and varieties of 

white mulberry trees (Fig. 5) have evolved 

throughout Europe as a result of the introduc-

tion of the plant from Asia.6 

The white mulberry species (Morus alba) has 

been shown to be more resilient to cold winters 

than the black mulberry species (M. nigra), which 

was introduced to Europe from southwestern 

Asia at an earlier date. Consequently, the white 

mulberry is more adaptable to a range of 

European climates, exhibits faster growth, is 

more easily propagated by cuttings, sprouts 

earlier, and is richer in leaf protein. It is evident 

that the introduction of this species was instru-

mental in the development of sericulture in 

Europe. From the sixteenth to the nineteenth 

century, the quantitative expansion of mulberry 

fig. 1 (opposite) 

Bombyx mori from the 

Laboratory of Sericulture, 

Padua, October 30, 2019. 

Photo by the author.
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fig. 2 

Bombyx mandarina  

from the Laboratory of 

Sericulture, Padua,  

October 3, 2024. Photo  

by the author.

fig. 3 
Silkworm rearing, private 

farm, Istrana, Treviso 

Province, Italy, May 28, 2018. 

Photo by the author.

fig. 4 
Cocoons from different 

strains of B. mori from the 

Laboratory of Sericulture, 

Padua, May 7, 2021. 

Photograph courtesy of the 

Serinnovation Operational 

Group, Padua.

fig. 5 
White mulberry tree, 

Valsugana, Trentino 

Province, Italy, September 

12, 2022. Photo by Mattia 

Pasquazzo.
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cultivation was accompanied by a growth in 

consumption, with silk representing one of the 

most prestigious symbols in many societies.

During the mid-nineteenth century, the 

pebrine crisis, caused by a microsporidium, or 

intracellular parasite, destroyed European seri-

culture, thus negatively affecting all silk indus-

tries. The recovery of European sericulture has 

been hindered by the emergence of Asian silks 

as a competitive force in global markets, initially 

from Japan and subsequently from China. Since 

the 1990s, China has become the dominant 

global producer of silk. Only countries with low 

labor costs have been able to hold their market 

positions; all other producing countries have 

become uncompetitive.7

Preserving Genetic Resources
To date, only two countries in Europe have 

succeeded in preserving their own silkworm 

genetic resources: Italy and Bulgaria. These 

resources consist of living collections of popu-

lations (races) of different geographical origins. 

All breeding lines have undergone extensive 

human selection, resulting in the hybrids used 

for commercial egg production. The silk moths 

reproduce at least once a year, and the charac-

teristics of each generation of hatched larvae 

are constantly monitored. 

Mulberry genetic resources are defined as 

living collections cultivated in fields at a gene 

bank facility. Mulberry species are represented 

by different groups of naturally evolved similar 

organisms, which have been further separated 

on the basis of human selection. Therefore, 

cultivated varieties are distinguished within 

different species. These vegetal accessions 

(Morus species and their cultivated varieties) 

are conserved in a certain quantity to ensure 

against the risk of a specific stock’s being lost.

The above-mentioned animal and vegetal 

collections preserve the biological diversity of 

7  Cappellozza et al. 2022, 44.	

8  Cappellozza et al. 2022, 1016.	

the silkworm and the mulberry at the genetic 

level (germplasm) and are the basis for further 

selection and conservation efforts. Compared 

to other European nations, Italy is the only coun-

try that possesses not only a silkworm and 

mulberry germplasm bank, but also a modest 

agricultural cocoon production and a thriving 

silk industry.

New Directions
A primary impediment to a wider resumption 

of sericulture in Europe has been the challenge 

of establishing a viable supply chain that would 

ensure silk farmers earn sufficient profits. 

Among the potential solutions to this challenge 

are the identifying and implementing of new 

applications and uses for the variety of byprod-

ucts that are generated in the process of 

producing silk.

Conventional silkworm-rearing only for their 

cocoons has dominated in most of the silk-pro-

ducing countries, but the development of addi-

tional processes based on the utilization of silk 

byproducts offers promising avenues for 

sustainable agriculture.8 An example of such a 

circular economic model is the processing of 

silk shells (the silk from the outer part of cocoons). 

These silk shells can be combined with suitable 

solvents to yield polymer solutions of silk 

proteins that can be re-formed using 3D printers 

(Fig. 6), or by using electrical force fields to draw 

out a continuous nanofiber with diameters rang-

ing from nanometers to micrometers in a 

process called electrospinning.

fig. 6 
Vial of fibroin solution 

produced by Caresilk, 

Puglia, Italy, April 28, 2017. 

Photograph courtesy  

of Caresilk.
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Other entirely novel applications have 

emerged as well in various industrial contexts, in 

such fields as regenerative design, cosmetics, 

biomedicine, and the sector of nanocomposites. 

These applications have enabled the production 

of innovative ligaments and bone tissues, vascu-

lar grafts and accesses, cell scaffolds, and nerve 

conduits (Fig. 7, Fig. 8, Fig. 9, and Fig. 10), all of 

which are fully compatible with and biodegrad-

able within the human body.

Extremely sophisticated genome-editing 

experiments on B. mori have been conducted 

using the CRISPR/Cas9 methodology.9 Some 

examples of successful genome editing, using 

either novel or traditional technologies, include 

9  CRISPR, an acronym for clustered regularly interspaced short palindromic repeats, is a gene-editing technology used selec-

tively to modify the DNA of living organisms. See Bak, Gomez-Ospina, and Porteus 2018.	

the generation of silkworm strains resistant 

to a range of diseases and the production of 

fluorescent silk for biomaterial or fashion appli-

cations (Fig. 11).

There exists, as well, the potential for assess-

ing the economic viability of the silkworm pupae, 

currently underutilized byproducts, in the feed 

and food industries.

Planning for the Future
Throughout human history few materials have 

had such an extensive and multifaceted pres-

ence as silk has had. It has been present in a 

multitude of contexts, and its heritage is inter-

twined with history and a variety of collective 

fig. 7 

Silk used for vascular 

grafting, developed by 

KLISBio, Como, Italy, July 18, 

2016. Photograph courtesy 

of KLISBio.

fig. 8 

Silk cellular scaffolds 

produced by Leonardino, 

Milan, October 1, 2013. 

Photograph courtesy of 

Leonardino SRL Italy.

fig. 9 

Three views of silk 

second skin produced by 

Leonardino, Milan, May 6, 

2018. Photograph courtesy 

of Leonardino SRL Italy.

fig. 10 

Fibroin film produced by 

Caresilk, Puglia, Italy,  

April 28, 2017. Photograph 

courtesy of Caresilk.

fig. 11 
Fluorescent silk, produced 

by National Agricultural and 

Food Organization (NARO), 

exhibited at the Twenty-

seventh International 

Congress of Entomology, 

Kyoto, August 2024. Photo 

by the author.
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cultural narratives. It is a significant conduit for 

both reflection and artistic creativity and design 

(Fig. 12, Fig. 13, and Fig. 14).

The ARACNE Project
The European Union’s Horizon ARACNE Project 

was established to conserve and enhance 

knowledge of the tangible and intangible heri-

tage of European sericulture and to encourage 

innovation by both cultural and creative indus-

tries.10 The project is led by the Laboratory of 

Sericulture, based in Padua and was created in 

2023 by CREA, which is the leading Italian 

research organization dedicated to the agri-

food supply chains.11

10  The ARACNE Project is an international consortium of agencies and businesses that aims to revive silk production by creating 

a resilient and innovative European silk ecosystem and to elevate the skills and competitiveness of Europe’s silk-related cultural 

and creative industries. The name, based on that of protagonist of Greek mythology, is an acronym for Advocating the Role of 

silk Art and Cultural heritage at National and European scale. See https://aracneproject.eu/.	

11  CREA is an acronym for Consiglio per la Ricerca in agricoltura e l’analisi dell’Economia Agraria (Council for Agricultural 

Research and Economics). It was established in 2015 by merging the Council for Agricultural Research (CRA) and the National 

Institute of Agricultural Economics (INEA). CREA operates under public law and is supervised by the Ministry of Agriculture, Food 

Sovereignty and Forests (MASAF).	

fig. 12 
Martina Fontana, installation 

with cocoons and silkworm 

eggs presented at Maribor 

University, Slovenia, during 

the mid-term meeting of 

the ARACNE project (an 

acronym for Advocating the 

Role of silk Art and Cultural 

heritage at National and 

European scale), February 

2024. Photo by the author.
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fig. 13 
Evening wear designed 

by Yan Teng and Long 

Yue, from “The Axis of 

Time: Silk Clothing Fabrics 

from Suzhou” exhibition 

at the Museum of Palazzo 

Mocenigo, Venice, January 

to February 2024. Photo by 

the author.

fig. 14 
Eighteenth-century 

women’s fashions exhibited 

at the Museum of Palazzo 

Mocenigo, Venice, February 

7, 2024. Photo by the author.

fig. 15 (opposite) 
The Silk Pavilion Project II 

created by The Mediated 

Matter Group, The 

Massachusetts Institute of 

Technology, exhibited at 

the Museum of Modern Art, 

New York, 2020. Photo by 

the author.

ARACNE’s overarching objective is to estab-

lish a silk-innovation ecosystem to trace the 

historical development of silk production and 

marketing in Europe and to construct a European 

Silk Route as a cultural itinerary. To achieve this, 

the project has formed a partnership of coun-

tries with a past connection to the historical Silk 

Road. Several stakeholders are involved, includ-

ing research institutes and universities, cultural 

associations, museums, and small creative 

industries. The European Commission awarded 

a grant of approximately €3 million over three 

years to this diverse partnership. The project 

began in March 2023.

Virtual Mapping Initiative
The creation of a virtual map of points of interest 

along the European Cultural Silk Route is a key 

aspect of the ARACNE project. This interactive, 

digital representation aims to connect visually 

the various sites of silk heritage across Europe, 

providing a comprehensive view of the historical 

and cultural significance of silk production and 

trade. The map will be accessible via the project 

website, which provides access to a wealth of 

information, including scientific, historical, and 

artistic insights that can be consulted and down-

loaded. Key features of the virtual mapping 

concept include:

1.	 Interactive visualization of silk-related 

points of interest across Europe,

2.	 Integration of historical, cultural, and 

geographical data,

3.	 A scalable platform allowing for the 

continual addition of new sites and 

information,

4.	 A user-friendly interface accessible to 

both researchers and the general public,

5.	 The potential for integration with other 

digital resources, including the museum 

gamification system.

The virtual map will be designed to complement 

and integrate with other ARACNE initiatives to 

facilitate the process of cultural Europeanization 

by focusing on activities emphasizing European 

history, identity, and culture as expressed in 

both the tangible and the intangible silk cultural 

heritage and landscapes.
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fig. 15 (opposite) 
The Silk Pavilion Project II 

created by The Mediated 

Matter Group, The 

Massachusetts Institute of 

Technology, exhibited at 

the Museum of Modern Art, 

New York, 2020. Photo by 

the author.
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Germplasm Collections  
and Expanding Sericulture 
Practices
The ARACNE project also seeks ways to support 

local sericulture by studying and applying 

models that encourage and sustain local silk-

built heritage and landscapes, and by develop-

ing business, governance, and financing models 

that will sustain them. By identifying the various 

mulberry tree varieties that have been preserved 

in germplasm collections across Europe, it 

hopes to encourage the creation of mulberry 

preservation sites in each country, with the aim 

of ensuring the availability of genetic material 

for future sericulture development.

The recreation of historical agrarian land-

scapes characterized by mulberry cultivation 

is also a key objective. Another is the selection, 

from local collections, of typical silkworm 

strains that can be used to recreate traditional 

silk products, with distinguishable character-

istics. In this context, analysis of historical 

cocoons in the museums participating in the 

project is vital to reconstructing phylogenetic 

relationships among the cocoons and provid-

ing historical narrative.

Once the plants and worms have been repro-

duced and selected, they will be made available 

to European farmers to produce local silk and 

a range of byproducts, including fiber, cellulose, 

biomedicals, fruits, feed, and supplements. 

Through the implementation of multiple  

case studies on silk and its associated industries, 

the project also seeks to create new paradigms 

of economic development. These case studies 

will encompass the development of new tech-

nological products both for the cultural indus-

tries, such as museums, and for the start-up 

(Sericyne) and creative (D’orica) companies 

involved in the project, which will specialize in 

furnishings and design objects (Fig. 15, 16 and 

Fig. 17).

fig. 16 
Silk and gold jewelry, 

produced by D’orica,  

Nove, Italy, December 6,  

2021. Photograph courtesy 

of D’orica.

fig. 17 
Spherical container 

made of non-woven silk  

produced by Sericyne in a 

patented process whereby 

instead of spinning 

cocoons, silkworms 

are placed on molds to 

produce objects of various 

shapes, Cévennes region 

of France, October 29, 2016. 

Photograph courtesy of 

Sericyne, Paris.
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graves in the interfluves of the Don and Sal rivers.

Sarah Fee is Senior Curator, Global Fashion & 

Textiles at the Royal Ontario Museum. Her 

research interests include woven and printed 

textiles, textile trades, cross-cultural appropria- 

tions of cloth and dress, ceremonial exchange, 

spinning and dye technologies, and the history 

of museum textile collecting. She is a Chercheuse 
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Research Associate at the Indian Ocean World 

Centre (McGill University), a Senior Fellow of 
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Mariachiara Gasparini is Assistant Professor of 

Chinese Art and Architectural History at the 
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sively on Chinese and Central Asian textiles, 

material culture, wall painting, and artist prac-
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centered in Tuyuhun and early Tibetan material 

culture across Qinghai and Sichuan provinces 

and the trans-Himalayas.

fig. 1 (opposite) 

Scholar at Zhao Feng’s 

[re]Think Silk Colloquium 

workshop at the Cotsen 

Textile Traces Study Center, 

April 10, 2024. Photo by 

Denny Henry
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the History of Art at Bryn Mawr College. Her 
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textiles, South Asian art and architecture, and 
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